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Description 

Teehnlcal Reld of the Invention 

[0001 ] The present invention relates to a communica- 
tion device and a method for controliing the communis 
cation device, and more particularly reiated to a radio 
communication device and a method for control thereof. 

Background technology 

[0002] In the case where peripheral devices or exten- 
sion cards are connected to a personal computer (PC), 
the PC is loaded with a suitable driver software for the 
respective devices so that it may recognize hardware 
information tor the additionai devices. Moreover, the PC 
may further allocate various resources, such as an I/O 
port, by using the plug and play technology. In plug and 
play technology, the driver software corresponding to 
the additional devices and other related service pro- 
grams are loaded. The PC detemnines whether to load 
or unload the device software and service programs by 
detecting the device connection to the PC through a di- 
rect bus connection or a cablo wire connection. 
[0003] Recently, radio communication techniques 
have been put to practical use In coupling between In- 
formation devices. Radio communication techniques 
such as "Bluetooth" or Home RF are being used in cou- 
pling, for example, a PC and a Personal Digital Assist- 
ance (PDA): or a PC and a mobSe telephone. 
[0004] Bluetooth Is a radio communication interface 
standard that uses an Industrial Scientific Medical (ISM) 
band of 2.4 GHz as a carrier frequency and provides a 
band zone of 1 Mbps within around 10m service area. 
[0005] Similar to Bluetooth, Home RF is also a radio 
communication standard for a home application. Home 
RF uses the same ISM band of 2.4 GHz as a canier 
frequency andconununicates through the maximum da- 
ta transmission speed of t .6 Mbps In a senflce area cov- 
ering a distance from 50 m to 1 00 m. 
[0006] In the prior radio communication systems dis- 
cussed at}ove. a connection or a disconnection between 
a master device and a slave device may frequently oc- 
cur when the radio state becomes unstable due to the 
surrounding environment. During each connection or 
disconnection, a host PC in the radio communication 
system may experience an increases in loads because 
of the repetitious loading and unloading, for example, of 
service information such as driver software or service 
programs. Consequently, the host results in a number 
of problems that hinder perfoimance. Unintended com- 
munications generated by a user of the PC duo to an 
unexpected loading of service information, for example, 
causes excessive loads on the communication opera- 
tions of the host PC. Further, unintended unloading of 
service information by an user may prevent the host PC 
from communicating sen/ice Information to the periph- 
eral device. 



[0007] Japanese patent application publication No. 
11-355279. discloses technology that controls data 
communication in a radb communication system based 
on a corresponding link status of the radio communica* 

5 tion system. The link status Is detenmined t^y monitoring 
data communication between two devices of the radio 
communteatlon system. Based on the number of frames 
corresponding to decoded managing data, the dis- 
closed technology determines whether the communlca- 

10 tion environment is an all data transmittable area, an 
asynchronous transmittable area, or a transmission un- 
able area. Identifying the type of communication envi- 
ronment enables the host PC to detennine whether the 
radio communication system has a link possible status. 

IS a link impossible status, or a Onk possible status for only 
asynchronous data that are performed during a retrans- 
mission process. 

[0008] As described above, a conventional radio com* 
municalion system has a serious problem that reduced 

^ performance In its communication process because of 
the repeated toading and unloading of senrlce infomne- 
tion, which corresponds to a radio Dnk state of the radio 
communication system. The technology disclosed in the 
Japanese patent application publication No. 11-355279 
may increase the reliability of data communication. 
However, this technology can not solve the problem of 
reduced communication performances attritxite to unln- 
tenttonal loading or unloading of service information. 
[0009] To overcome the above problems and other 

30 disadvarrtages of the prtor art. methods and systems 
consistent with the present Invention control a commu- 
nteatlon devtee to load or unload seivice information at 
appropriate timings by flexibly designating discriminat- 
ing conditions on a link connection or a link disconnec- 

^ tion in order to secure a stable radio communication sys* 
tem. 

Disclosure of the Imrnetlon 

40 [0010] An embodiment consistent with the present in- 
vention relates to a communication device on a network 
for communicating with a target communk:ation terminal 
on the network. The communk^tion devtoe is charac- 
terized in that it comprises a memory for storing service 
infomiation so that perform predetennlned functions 
can be performed over the network with the target com- 
munication terminal; a Judging module for Judging 
whether predatemilned connection conditions with the 
target commur^catlon tenminal are satisfted by repeat- 

so ing a target communk:ation tenminal discovery process 
before establishing radio communication with another 
target communication tormina!; and a communication 
control module for executing the predetermined func- 
ilons with the target communication temiinal by reading 

ss sendee infonnatlon associated with the target commu- 
nication terminal from the service information memory 
when the predetermined connecting conditions are sat- 
isfied. 
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[0011] According lo the oommuniCAtlon device con* 
sistent with the present invention, when the conununi- 
catton device is connected with a new target comniuni- 
cation temrunal. the communication device repeats a tar- 
get temnlnal discovery process for determining whether 5 
connection discriminating conditions are satisfied. 
Thus, it can reduce unnecessary communication of 
service information when a target communication termi- 
nal Just temporarily approaches dose to a communica- 
tion area for the communication device without any in- 
tention to connect to the commui^atlon device. Conse- 
quently, the communication device consistent with the 
present invention can improve performance of the com* 
municatlon process by eliminating the unnecessary 
loading of service information in the communication sys- 
tem. 

[0012] Another embodiment consistent with the in- 
vention also relates to a radio communication device on 
a nelworic for communicating with a target communica- 
tion terminal on the network. The radio communication 
device comprises a service information memory for stor- 
ing senrice infonrnation that corresponds to the target 
communication terminal so that predetermined func- 
tions can bo porfomiod with tho taigot communication 
terminal over the networic a judging module forjudging 
whether predetemnined disconnection discriminating 
conditions are satisfied by repeating a connection proc- 
ess with the target communication terminal before dis- 
connecting radio conrtmunication with the target commu- 
nication temoinal; and a communication control module 
for invalidating the predetemnined functions associated 
wfth the service infomiation that corresponds to the tar- 
get communication terminal and storing service infor- 
mation In the service information memory when the pre- 
detemnined disconnection discriminating conditions are 
satisfied. 

[0013] According to this configuration, the radio com- 
munication device consistent with the invention can con* 
tinuously secure a link for the radio communication even 
if the target communication terminal has temporarily 
moved apart from the communication area for the com- 
munication device, insofar as the disconnecth)n discrim- 
inating conditions are satisfied. Consequently, the radio 
communication device can avoid an unintentional dis- 
connection process of the service infonmation. This is 
possible to provide a stable radio communication envi- 
ronment for a user. 

[0014] A further embodiment consistent with the 
present inventton relates to a communicadon device In 
a networic for communication with a target communica- 
tion terminal In the network. The radki communication 
dovico includos a service information memory for stor- 
ing service infomnation so tiiat predetermined functions 
can be performed with the target communication termi- 
nal, and a communication control module for communi- 
cating with the target communication terminal by using 
the service information read out from the senrlce Infor- 
mation memory based on communication controlling in- 



formation that defines discriminating conditions for es* 
tablishing a new radio communication connection with 
the target communication terminal or disconnecting an 
existing connection with the target communication ter- 
minal. 

[0015] According to this radio communication device, 
it becomes pos^bte to Improve a perfomnance for the 
communicating process with the target communication 
terminal with avoiding any Increases of the loading of 
the communication loads because the device commu- 
nicates sendee Information to the target terminal based 
on a discrimination result as to wh^her a connection or 
a disconnection status of the radio link between the ra- 
dio communication device and the target communica- 
tion terminal corresponds to the preliminary defined 
communication control Infomiation, it can eliminate 
communication of service information in accompanying 
to the undeslred link connection/disconnection by a us- 
er. 

[0016] Further, the communication device consistent 
with the invention can communicate service Infomnation 
much more flexbly because It becomes possible for a 
userto setup a condttton for each of devices. Thus, Yet 
a further embodiment consistent with tho present inven- 
tion relates to a conrvnunicatlon device comprising a ra- 
dio communication module for exchanging data with a 
target communication terminal through radio; a service 
infomiation memory for storing service infomiation so 
that predetennlned functions can be performed with a 
target terminal; a temporary memory for temporarily 
storing sendee information used in an established target 
communicatton terminal for communication; a designat- 
ing module for designating connmunication controlling 
Infonretion In onJer to define conditions for discriminat- 
ing between a newly established radio-communication 
connectk>n with the target communication temilnal or a 
disconnection of an existing racfio communicatton con- 
nection with the target comntunication tenminal; a com- 
muntoation controlling information memory for storing 
the communication controlling infornntion designated 
by the designating module: a distinguishing moduli for 
detennining whether a status of the racfio communica- 
tions connection with a target communication temnlnal 
is a connection status or a disconnection status based 
on the communication controiBng Information In the 
communication controlling Information m«nory, and 
transferring the service Inrormation from the servk;e 
memory to the temporary memory when the status of 
the radio communication conrtection with the tariget 
communication terminal is the connectton status, and 
transfem'ng the service infomiation from the temporary 
memory to tho sorvico momoiy when tho status of tho 
radio communteation connection with the target commu- 
nication temiinal is the disconnection status; and a radio 
communication control module for perfonming the pre- 
determined functions with the target communication 
when the service information is stored in the temporary 
memory. 
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[0017] A further embodiment consistent with this In- 
vention relates to a communication device comprising 
a radio communication module lor exchanging data with 
a target communication terminal through a radio; a serv- 
ice rramory for storing service information so predeter* 5 
mined functions can be performed with the target com- 
munication terminal; a temporary memory for temporar* 
ify storing service Information used in an established tar- 
get communication tem^inal for communication; a conv 
munication controlling information memory for storing 
the communication controlling information designated 
by the designating nru^dule for determining whether a 
status of the radio communication connection with the 
target communication terrrdnal is a connection status or 
a disconnection status based on the communication 
controlling information in the communication controlling 
information memory, and transferring the sen^ice Infor- 
mation from the service memory to ttie temporary menv 
ory when the siaius of the radio communication connec- 
tion is the connection status, and transferring the senrlce 
information from the temporary memory to the service 
memory when the status of the communication connec- 
tion with the partner terminal is the disconnection status; 
and a radio communication control nrKMJulo for porforrrv 
ing the predetermined functions with the target commu- 
nication terminal when the service infonnation is stored 
in the temporary memory. 

[001 8] In a communication device consistent with the 
mvention» the servtee Information is transferred to the 
temporary memory based on a Judging result whether a 
connection status or a disconnection status of a radio 
linK between the communication device and the target 
communication terminal that con-esponds to a prelimi- 
narily defined communication control information. Con- 
sequently, it is not necessary to perform transf ening the 
service information in each unintentional connection or 
disconnection generated by a user. Thus, the commu- 
nication device consistent with the Invention can ino- 
prove a performance for the communication processing 
with eliminating unnecessary transfenlng operations of 
the service information. 

Brier Description of the Dranrlngs 

[0019] 45 

Figure 1 is a blocl( diagram llluslraling a general 
stnicture of a radio-communications system con- 
sistent with the invention. 

F^ure 2 is a block diagram illustrating a general so 
stnicture of a complete radio-communications sys- 
tem consistent with tho invention. 
Figure 3 is a block diagram illustrating a hardware 
structure of a personal computer used as infonria- 
tion processing equipment consistent with the In- 55 
vention. 

Figure 4 is a block diagram illustrating a software 
structure of a personal computer consistent with the 



invention. 

Figure 5 is a bksck diagram iflustrating a hardware 
structure of mobile telephone consistent with the in- 
vention. 

Figure 6 is a b\ock diagram illustrating a software 
structure of mobile telephone consistent with the In- 
vention. 

Figure 7 Is a bbck diagram illustrating a structure 
of a host and a host controiler consistent with the 
Invention. 

Figure 8 a block diagram Illustrating a connecUon/ 
disconnectton state of a radio link consistent with 
the invention. 

Figure 9 ts a flowchart showing a connection judg- 
ing process radio link consistent with the Invention. 
Figure 10 is a flowchart showing a disconnection 
Judging process radio link consistent with the inven- 
tion. 

Figure 11 illuslrales an example of a connecUon/ 
disconnection setup state of a radio link consistent 
with the invention. 

Rgure 12 Illustrates an example of user interface 
screen for designating connection/disconnection 
conditions for a radio link consistent with tho inven- 
tion. 

Practical Configuration of the Invention 

[0020] Hereafter, exemplaiy embocfiments of the In- 
vention are explained with reference to the accompany- 
ing drawings. 

[0021] Rg. 1 illustrates a basic structure of a radio- 
communication networic In accordance with an err^od- 
Iment consistent with the Invention. Generally, the radio 
communteatton system comprises information process- 
ing equipment and a mobile apparatus. The information 
processing equipment may be represented, for exam- 
ple, by a battery driven notebook type {personal compu- 
ter (PC 1). The mobile apparatus may be represented 
by a mobile telephone 2. PC1 and the mobile telephone 
2 may communicate Infonmation by establishing a local 
radio link. When a radio link is established between PCI 
and the mobile telephone 2» a user may perform prede- 
termined servtoe programs on radio communication net- 
work, such as mailing data or exchanging personal In- 
formation. 

[0022] PCI may establish a radk) link between a plu- 
rality of device on radio communication network at the 
same tfrne. For example. PCI may exploit a multi-point 
access technique t>y connecting to mobile telephone 2 
and at least one PC devtee in the networic. In the multi- 
point access tochnk|uo, oven if PCI is in a radio link 
state in which a connection has already been estab- 
lished. PCI may enter to one of a number of operational 
modes. Particulariy. PCI may enter a station discovery 
mode to search a new target terminal, a waiting mode 
for the statton discovery, or a waiting mode to demand 
an established connection to a discovered target temil- 
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nal on the natwork. Thus, ths multi-access technique 
enables a new target terminal to dynamleally connect to 
ths network. 

[0023] The station discovery mode enables PCI to 
search a target terminal that is located in a comnnunk:a- s 
tion range of PC1. and coflect information required for 
connection to the target terminal over network. In the 
station discovery mode. PC 1 broadcasts a message 
that Indicates a station discovery. The waiting mode for 
a station discovery enables PCI to detect a station dis- io 
covery message transmitted from a target terminal for 
a station search. PCI transmits a message In response 
to the station discovery message of the target node. The 
waiting mode for demanding establishment of a connec* 
tion enables PCI to detect a denmnd for connection es- '5 
tabllshment message transmitted from a target termin al 
PCI performs a process In response to the demand of 
connection establishment message of the target termi- 
nal. 

[0Q24] PCI executes one of the operation motioned ^ 
mentioned above to establish a new radio line to a target 
terminal on network. The station discovery mode, wait- 
ing for the station discover/ mode end waiting for a de- 
mand of connection establishment mode allow PCI to 
transfer messages over e control channel. However, 2S 
when transmitting and receiving data, PCI uses a radio 
resource between the control channel and a communi- 
cation channel. Consequentfy, If PC1 executes a control 
process wMIe also communicating with a target device. 
PC 1 temporarily suspend the communication with the 30 
target devtee. PCI dynamically controls execution tim- 
ings and intervals of control procedures based on con- 
ditions designated by a user. Particutarty, PCI executes 
station discovery mode« waiting for the station discovery 
mode, and waiting for a demand of connection estab- 3s 
lishment for establishing a new radio link on network. 
PCI further executes the station oonnectton demand 
mode to disconnect a radio link with a target device on 
the network. 

[0025] With reference to Rg. 2. a general structure of 
a complete radio-communication network in accord- 
ance with an embodiment consistent with the present 
invention Is explained. Radio communications network 
Includes PCI , mobile telephone 2, a mobile phone base 
station 3. a public link network 4. and a server 5. PCI 
further Includes an LCD(not shown) for displaying data 
and a keyboard for inputting data(nol shown). 
[0026] Mobile telephone 2 Includes a mobile phone 
antenna unit for exchanging Infomiation with the mobile 
phone base station 3 over an 800 MHz radio wave of so 
network. Mobile telephone further includes a radio an- 
tenna unit 34 for oxchanging infomiation with PCI over 
a 2.45 GHz radio wave. Mobile phone base station 3 
represents a predetermined radio area and facilitates 
communlcattons from a portable telephone 2 located 59 
within the predetermined radio area. Public line network 
4 connects mobile phone base station 3 to a server 5. 
[0027] Mobile telephone 2 performs transmission and 



reception of sound and data between mobile phone 
base station 3. Mobile phone base station 3 constitutes 
a predeteimined radio area, and realizes communica- 
tion with a portable telephone 2 within the radio area 
over the 800 MHz radio wave. Mobile phone base sta- 
tion 3 connects to server 5 through a pubite line network 
4. PCI and the mobile telephone 2 are coupled by radio 
wave of a specific frequency band different from the ra- 
dio wave used for communication in the mobile phone 
system. Practicaliy. tiie Bluetooth system of 2.45 GHz 
band Is used for coupling between the PCI and the mo- 
bile phone 2. MobDe telephone 2 also includes a LCD 
for displaying data and a key operation unit for inputting 
and data. The Bluetooth system is a short-distance com- 
munication standard for realizing radio communlcattons 
around 10 m by using an electric wave of 2.45 GHz 
band. 

[0028] PCI and the mobile telephone 2 are coupled 
by a radio wave of a specinc frequency band different 
from the radio wave used for communicatkin in the mo- 
bDe-phone system. Practically, Bluetooth system of 
2.45GHz band Is used for the coupling between the PCI 
and the mobile telephone 2. The Bluetooth system Is a 
short-distanco radio-communications standard for roal- 
Izing radio communications around 10 m by using an 
electric wave of 2.45 GHz band. 
[0029] Rg. 3 is a block cfiagram iUustratIng a hardware 
structure of PCI in accordance with an embodiment 
consistent wnh the Invent ton. PCI includes a radio mod* 
ule 7 having an antenna unit 8. a Radio Frequency (RF) 
unit 9* a base band unit 10. a memory ur^ 11 , a crystal 
oscillation unit 12, en AO/DA conversion unit 13. and a 
microphone/speaker unit 14. PCI also includes an en- 
gine unit 15 having a maUiematicai processing unit 
(MPU) 17, a hard disk drive (HDD) 18, a light emitting 
dk>de (LED) 1 9. a Universal Serial Bus (USB) 20. a LCD 
21 , a keyt>oard 22 and a personal computer memory 
card international association (PCMCIA) Interface 23. 
Radio module 7 communteates data with a mobile tele- 
phone 2 over the 2.45 GHz band radk> wave on network. 
Engine unit 15 provides an Interface to users and other 
peripheral devtees of network. 
[0030] Antenna unit 8 exchanges infomiatton with 
mobile telephone 2 over a2.45 GHz band radio wave. 
For illustrative purposes, antenna unit 8 is assumed to 
receh^e a signal over radto communication network. 
When me antenna unit 6 receives a 2.45 GHz radio 
wave. RF unit 9 Is connected to receive the radio wave 
on its input from antenna unit 8. RF unit 9 alsoconnected 
to receive an input from crystal oscillation unit 12. RF 
unit 9 mixes the 2.45 GHz radio wave input from antenna 
unit 8 and a basic frequency signal input from crystal 
oscillation unit 12 and produces an intermediate fre- 
quency signal. RF unit decodes the Intermediate fre- 
quertcy signal and generates a digital signal. RF unit 9 
outputs the digital signal to an input of base band unit 
10. Base band unit 10 performs protocol processes. 
Thus. In this base band unit 10, the inputted signals 
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through the antenna unit 8 and the RF unit 9 are 
changed into the data sequences for processing tiy a 
CPU. 

[0031] Altemativel/. when antenna unit 8 transmte a 
2.45 GHz radio wave. RF unit 9 is connected to receh/e 
an input from base band unit 1 0 and an input from crystal 
oscillation unit 12. RF part 9 modulates the signals re- 
ceived from base band unit 1 0 with the base band signal 
received from crystal oscillation unit 12 to generates a 
2.45 GHz radio wave. RF unit 9 provides the 2.45 GHz 
radio wave on its output to antenna unit 8. 
[0032] Microphone/speaker unit 14 receives or out- 
puts audio information. When receiving audio Informa- 
tion, microphone/speaker unit 14 is connected to pro- 
vide the received audio signal on its output to AO/OA 
conversion unit 13. When outputting audio Infomnation. 
microphone/speaker unit 14 |s connected to receive an 
audio signal on Its Input from AD/DA conversion unit 1 3. 
Microphone/speaker unit 14 then outputs the received 
audio signal. 

[0033] MRU 1 7 includes among other things a CPU, 
a memory, peripheral and a peripheral control circuits. 
When antenna 8 receives a 2.45 GHz radk) wave, MPU 
1 7 Is connected to rccoivo an input from baso band unit 
10 through serial interface 1 6 and provide an output to 
at least one of HOD 18, LED 19. USB 20. LCD 21 or 
PCMCIA 23. Altemativeiy. when antenna 8 transmits a 
2.45 GHz radio wave. MPU 17 is connected to receh/e 
an input from one of HDD 16. LED 19, USB 20. LCD 21 
or PCMCIA 23. MPU 1 7 then provides a signal to base 
band unit 10 through serial Interface 16. 
[00341 Fig. 4 Is a block diagram illustrating a software 
structure of PCI in accordance with the Inventton, Be- 
cause hardware components of PCI have been previ- 
ously discussed, only the software components wIQ be 
described below. PCI includes radio module 7 having 
RF unit 9. base band unit 10. a Link Management Pro- 
tocol <LMP) unit 25, and a Host Control Interface (HCI) 
26. PCI also includes engine unit 15 having an opera- 
tton system (OS) 27, driver software 28. sendee pro- 
grams 29. a radio protocol stack 30, an HCI 31, and 
dock control Infoimation 32. Fig. 4 shows a structure In 
which a radio protocol stack 30 for using radio conrvnu- 
nlcatlons of 2.45 Ghiz band is mounted In the engine 
unit 15 side of the personal computer. 
[0035] As shown In Fig. 4, PCI In radio module 7 In- 
cludes RF unit 9 and base band unK 10. The radk) mod- 
ule 7 further includes LMP 25 and HCI 26 on base band 
unit 10. LMP 25 Is configured to monitor an output of 
base band unit 10. LMP25controts a radio link between 
PCI and other radio-communication equipment on net- 
work. HCI 26 provides a sorial intorfeco botwoon tho 
software components of engine unit 15 in PCI and LMP 
25. 

[0036] PC 1 mounts Operating System (OS) 27 in en- 
gine unit 15. various sen/ice programs 29. such as. driv- 
er software 28 for controlling various peripheral devices, 
word-processing software, spreadsheet software, elec- 



tronic malt software, and system software for reaQ/ing 
remote-control functions. Engine unit 15 further mounts 
radk) protocol stack 30 and HCI 31 . Radio protocol stack 
30 is configured to control communication over 2.45 
5 GHz frequency band by storing information receh^ed 
through HCI 31. HCI 31 provides a serial Interface be- 
tween the software components of radio module 7. Ra- 
dio protocol stack 30 further includes clock control infer* 
mation 32 for deciding timing for a process. 

to [0037] Rg. 5 is a block diagram lilustfating a hardware 
structure of mobile telephone 2 In accordance with an 
emtsodiment consistent with the present Invention. 
[0038] Mobile telephone 2 includes a radio module 33 
having a radio antenna unit 34. an radio RF unit 35. a 

ts radio base band unit 36. which includes a ctock control 
unit 37 and a serial interface 41 , a memory unit 38, and 
a crystal oscillation unit 39. Radto module 33 communi- 
cates with PCI over a 2.45 GHz ladlo wave. Serial In- 
terface 41 in radk> module unit 33 isconnecled to engine 

so unit in mobile telephone 2. 

[0039] Radio antenna unit 34 transmits and receives 
a 2.45 GHz radio wave over a radio link for communi- 
cating with PCI . Radio antenna unit 34 provides the re- 
coivod radio wave on its output to radio RF unit 35. Ra- 

25 Clio RF unit 35 nrwdulates the received radio wave from 
radio antenna unit 34 with the basic band signal re- 
ceived from crystal oscillation unit 39, to convert the ra- 
dio wave into an intermediate frequency signal. Follow- 
ing the conversion, radio RF unit 35 demodulates the 

30 intermediate signal to generate a digital signal. Ftadio 
RF unit 35 provides the digital signal on its output to ra- 
dio base t>and unit 36. 

[0040] Radio base band unit 36 Is connected to re- 
ceive a digital signal output from radio RF unft 35. Radio 

3S haso band unit 36 Is also connected to receive a signal 
output from memory unit 38. The signals provkled from 
radio RF unit 35 are changed into data sequence so as 
to be processed in the CPU. Base band unit 36 Includes 
dock control unit 37 for deciding various timings. 

40 [0041 ] Altemathrely. when mobile telephone unit 2 de- 
sires to transmit a radio wave over radio communication 
network, radio base band unit 36 receives a data se* 
quence from the telephone engine unit 40. Radio base 
band unit 36 performs the reverse of the operations de- 
scribed above, and provides a digital signal on Its output 
to radio RF unit 35. RF unit 35 modulates the digttal sig- 
nal and Lransmlls It over a 2.45 GHz radio wave through 
antenna unit 34. 

[0042] The components of mobOe phone engine unit 
so 40 will now be discussed. Mobile phone antenna unit 42 
convnun icates with mobile phone base station 3. Mobile 
phone antenna unit 42 provides a roccivod 800 MHz ra- 
dio wave on Its output to mobile phone RF unit 43. Mo- 
bile phone RF unit 43 provides a digital signal on its out- 
55 put to mobile phone l>ase band unit 44. Mobile phone 
engine unit 40 further Includes LCD 45. key c^eration 
unit 46, LED display 47. and memory unit 48. LCD 45 
displays data. Key operation unit 46 inputs data. LED 
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47 displays a warning. Mobile telephone 2 further In- 
cludes AO/DA conversion unit 50. microphone/speaker 
51 . and power supply unit 52 as a conrDnon unit 49. 
[0043] Pig. 6 shows a block diagram Illustrating a soft- 
ware configuration of mobile telephone 2 in accordance s 
with an embodiment of the present invention. Mobile tel* 
ephone 2 includes radio module 33 having software el- 
ements LMP 54 and HCI 54, and mobile phone engine 
unit 40 having software elements mobile telephone pro- 
tocol stack 55 for communicating over a 2.45 QHz radio 
wave. 

[0044] Mobile telephone 2 further includes RF unit 35 
and base band unit 37. Base band unit 37 mounts LMP 
53 and HCI 54. LMP 53 controls a radio link to PC 1. 
HCI 54 performs a serial Interface process with mobile 
phone engine unit 40. 

Mobile phone engine unit 40 includes RF unU 43, base 
band unit 44, and m<^le phone protocol stack 55. Mo* 
bile phone engine unit 40 further Includes service pro- 
grams 56, radb protocol stack 57, and HCI 58. Senrice 
programs 56 include system software for realizing re- 
mote-control functions. Radio protocol stack 57 per- 
fonrns radio oommunk:ations over a 2.45 GHz radio 
wavo. HCI 58 porfomns a serial interface process with 
radio module 33. Mobile phone engine unit 40 further 
includes ctock control Inf onmatlon 59 for deciding proc- 
ess timings. 

[0045] The features of an embodiment consistent with 
ttie Invention that enables toading and unbading of 
servtee information processes are explained in detail 
below. In the discussion that follows it Is assumed that 
Bluetooth Is used as a radlo-communicatbns standard 
using a 2.45 GHz frequency band. 
[0046] In the Bluetooth system, data transmission Is 
achlevedby aHme-Divlsion Implex (TDD) packet trans- 
misston of 625 microseconds per slot Bluetooth uses a 
frequency hopping technique that changes a frequency 
for each transmitted packets. By using the same fre- 
quency hopping sequence, It becomes possible for one 
master to communicate with a meudmum of seven 
slaves at the same time. A radio communteation network 
configured In such a manner is known as a Ptoonet. 
Bluetooth further provkles an asynchronous data chan- 
nel (ACL Asynchronous Connection Less) and a syn- 
chronous voice channel (SCO: Synchronus Connecdon 
Oriented) for datacommunteatlon. The SCO can use up 
to three channels at once, each channel having a 64 
Kbps per channel throughput 

[004^ In Bluetooth, when a source terminal requests 
to communicate with a target terminal, but does not 
know an address of the target tennlnai, the source ter- 
minal porfonns an inquiry for coiiocting Inf omnation nec- 
essary to establish a connsction. The Inquiry Is also re- 
ferred to as a station discovery. Whife perfonming the 
Inquiry, the source temiinal may collect all device ad- 
dresses aruj dodk control Information on aD temninats 
that respond to the inquiry. Because of the responses, 
the source terminal nnay establish a connection by exe- 



cuting a Page process (demand for connectton estab- 
lishment) based on the Information collected from the 
responding temilnais. Further, a remote terminal that Is 
discovered by the source terminal perfonns an Inquiry 
Scan (waiting for statton discovery) to answer the In- 
quiry message. Furthemnore a remote temninal that is in 
a wafting state for a demand for connection establish- 
ment mode performs a Page Scan (waiting for a demand 
for connectton establishment), to respond to the Page 
of the souroe terminal. 

[0O48] Rg. 7 illustrates a plurality of functional ele- 
ments of PCI that enable the Bluetooth system to be 
mounted in accordance with an embodiment consistent 
with the Invention. For Hlustratlve purposes, we assume 
that PC 1 is a host device. PC 1 memory includes an 
information memory domain 76 having a sen/ice pro- 
gram 77, driver sofhvare 78, connection control 
lnfomnatk)n79 and clock control Informathin 84, and a 
host 70. The hoel 70 includes host OS 83, Bluetooth 
driver 74, senrlce manager 72, connection manager 73, 
and set up programs 75. Bluetooth device in host con- 
troller 71 is connected to a USB device. 
[0049] The host 70 and information memory domain 
76 pormanontly reside at host PC 1 . Host 70 and host 
controller 71 communicate with in accordance with the 
protocol set by HCI. Host controller 71 further Includes 
Bluetooth Rnk nnanagerOO and Bluetooth link controller 
81. Bluetooth link manager 80 and Bluetooth link con- 
troller 71 control operations of the Bluetooth RF circuit 
82. 

[0050] Service manager 72 accesses Information 
memory domain 76 to read service information, for ex- 
ample, servtee program 77 and driver software 78. Serv- 
ice manager 72 judges whether a radio convnunteation 
with a mobile telephone 2 has certainly established. 
Connection manager 73 monitors a state of link connec- 
tion with a target device based on an informatbn sup- 
plies from Bluetooth driver 74. 
[0051 J Inf onnation memory domain 76 stores a serv- 
ice program 77, d river sofhware 78, connection control 
information 79, and clock control infomiation 64. Con- 
nection control Infonnation 79 defines detecting condi- 
tions for a state of link connection. Clock control Infor- 
mation 84 decides various timings of operations. Serv- 
ice manager 72 may load service infonnation, such as 
a sen^e program 77 and driver software 76, to a tem- 
porary memory 85. Service manager 72 also may un- 
load the seivloe Inf ormatton from the temporary menrary 
85. Connection manager 73 connects the temporary 
memory 65 and the service Information stored in a target 
device so that servtee infomiation can be communicat- 
ed. 

[0052] Rg. 11 shows a chart illustrating the contents 
connectton control Information 79. Connection control 
Infomiatkin 79 Includes a device address, a friendly 
name that is arbitrarily defined t3y a user to define a de- 
vice, connectton Judging conditions, and disconnection 
judging conditions. Connection Judging conditions do- 
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fine conditions for determining whether a host device es- 
tablishes a radio link with a target devtee. The connec- 
tion conditions Includes a number of Items (N) the same 
device issues Inquiry, an issue inten^al (Tl) of Inquiry, 
and a number-of-times maintenance time (Tn = N x Tl) 5 
expires before a response is detected, which is based 
on the Inquiry issue number*of-tImes (N) and the Inquiry 
issue interval (71). Specifically, service manager loads 
service Information when a response is detected before 
the predetemiined number of times device detection Is io 
performed (i.e.. after the number-of -times the mainte- 
nance time (Tn) ms has expired). If the loading time is 
shorter than the detected number-of4imes the mainte- 
nance time (Tn) expires, then the loading process is de- 
termined to be unnecessary and Is omitted. Host PC 1 ^5 
determines that there is a low possibility for communi- 
cation of the service Infomiatlon by establishing a radio 
link. 

[0053] The disconnection judging conditions are con- 
ditions for determining whether host PC 1 disconnects ^ 
a radio link with a target device. The disconnection Judg- 
ing conditions includes a number-of-times (IM> a connec- 
tion requestfor recovering the connection la Issued after 
host PC 1 detects a disconnection of a radio link, an is- 
sue interval (J)) of the connection request, and a 
number-of-times the maintenance time (Tm -r iW x T|) 
expired before a response is detected, which is based 
on the number-of-times (M) a connection request is 
made and the connection request issue Interval (Ti). 
Thus, even if host PC 1 disconnects a radio link once. 30 
it is possible for host PC 1 to reestablish a connection 
with the radio link when a response to a connection re- 
quest Is received within a predetemnined number of 
times before the maintenance time expires. PC 1 may. 
therefore, restrain the number of times service Infomia- 35 
tion Is loaded because of unnecessary radto link discon- 
nection. 

[0054] Figure 8 explains a connection/disconnection 
state of a radio link between PCI and a mobile tele- 
phone 2 on network using Bluetooth technology. In Pig- 4o 
ure 8, a boundary 2 designates a range IMl of radio 
wave transmitted from tiie PCI. A boundary 1 desig- 
nates an area outside of the range limit of radto wave 
transmitted by PCI . A boundary 3 designates an area 
Inside of the range limit of radio wave transmitted by the 
PCI. 

[0055] In a firsl example. It is assumed that mobile tel- 
ephone 2 is initially located in an area outside of bound- 
ary 1 . When the mobile telephone 2 is located a location 
outside of the boundary 2, a radio link between PCI and so 
mobile telephone 2 Is not estabrished because mobile 
telephone 2 is unablo to answer a dcvtoo detection (In- 
quiry) broadcast by PC 1 over radio connection network. 
Assuming, mobile telephone 2 moves along locus A 
when mobile telephone 2 crosses boundary 2. mobile 35 
telephone responds to the devtee detection (Inquiry). Af- 
ter receiving the response from mobOe telephone 2. PCI 
begins a connection Judging process of ttie radk> Hnk. If 



the PCI detects that the responses corresponding to 
each Inquiry occurs N numbers of times within a detec- 
tion maintenance time (Tl) ms. then PCI loads servk:e 
infonnation, and further communteates with mobile tel- 
ephone 2. 

[0056] An analysis of the radio 6nk will now be made 
assuming that mobile telephone 2 moves along a locus 
B. When traveling along locus B mobile telephone 2 in- 
itially moves toward PCI , but reverses direction so ttiat 
it moves in a directton away from PCI. As previously 
stated, mobile telephone 2cannot establish a radio link 
when it Is boated outside of boundary 2. because PC 1 
cannot receive a response to the Inquiry. However. PC 
1 receives a response to the device detection (Inquiry) 
from mobile telephone 2 and establishes a radio link, 
when mobile telephone 2 moves in a direction towards 
PC 1 and crosses boundary 2. As a result, PC 1 begins 
a judging process to determine the connection state of 
Uhe radio link. However, as shown in tocus B, while PCI 
Judges the radk> Hnk, mobile telephone 2suddenly 
changes directions and moves away from PC 1 , untH Is 
located outside of boundary 2. Because mobile tele- 
phone 2 cannot respond the device detection of PCI. 
when a prodotormlnod numbor of responses to tho do- 
vice detection have not occun^ed within a specified time. 
PC 1 determines that connection conditions do not exist 
Therefore. PC 1 does not peifonn a loading process of 
service lnformatk>n 

[0057] in contrast, under the conventtonal process, 
when a mobile telephone 2 moves Into a location within 
boundary 2, PC 1 begins loading seivice information. 
IMoreover. when mobile telephone 2 moves to a location 
outside of boundary 2. PC 1 immediately unloads serv- 
tee information. As a result, PC 1 perfonns unnecessary 
loading and unloading of service infomnation. PC 1 also 
performs excessive corrtmunications witii mobile tele- 
phone 2. From tiie above discussion it is apparent that 
the conventional process decreases communteation 
performance. 

[0058] In a second example. It Is assumed ttiat mobile 
telephone 2 Is initially located InsMe of boundary 3. In- 
itially. PC 1 establishes a radio link because mobile tel- 
ephone 2 is In a location within boundary 2* Assuming, 
now that mobile telephone 2 moves along a locus G, In 
a direction away from PCI . when mobile telephone 2 At 
first, it Is In a state that the radio link has already estab- 
lished between PCI crosses boundary 2, PCI delects 
a disconnection of the radio link. As a result, PCI trans- 
mits a connection request to the mobile telephone 2. In- 
dicating tiiat the radio Unk Is disconnected. PC1 moni- 
tors mdio communication network to determine whether 
N responses arc detected within a maintenance time 
(Tm) ms. However, because mobile telephone 2 Is lo- 
cated outside of boundary 2, PCI does not receive N 
response within the maintenance time. Thus. PC 1 dis- 
connects the radio link. At the same time PC 1 discon- 
nects the radio link, servtoe manager of PC 1 untoads 
tiie service Infonmation. Before disconnection of the ra- 
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dio link, PCI nnd mobile telephone 2 communicated the 
service infomiation over radio network. 
[0059] Analysis of the radio linkbetween PCI and mo- 
bile tetephone 2 will now be made assuming that mobile 
telephone 2 travels in a direction shown by locus D. In- 
itially, because mobile telephone 2 is located within 
boundary 2, PCI establishes a radio (Ink with mobile tet- 
ephone 2. When the mobile telephone 2 moves In a di- 
rection away from PCI to a location outside of boundary 
2, PCI detects a disconnectbn of the radio link. As a 
result. PCI transmits a connection request to mobile tel- 
ephone 2, indicating that the radio link is disconnected. 
PCI monitors radio network for response from mobDe 
tetephone 2 to detemiine whether N responses are de- 
tected within a predetemnined maintenance time (Tm) 
ms. n, however, mobile tetephone 2 moves in a direction 
towards PC 1 to a tocatlon within boundaiy 2, mobile 
telephone 2 responds to the connection request of PC 
1. Because PCI delects a response within the prede- 
temilned maintenance tbne, PC 1 maintains the radio 
link. 

[0060] Figures 9 end 1 0 shows a flow diagram Illus- 
trating the connection judging process and disconnec- 
tion judging process* rospoctivoly. In a manner consist- 
ent with the present invention. 
[0061] During the connection Judging process shown 
in the flow chart of Rg. 9, seivice manager 72 of PC 1 
sends an HCI command to host controller 71. SenHce 
manager 72 further performs an Inquiry so that a devtee 
may be discovered on network. Service manager 72 ac- 
quires a device address, clock control infomnation, and 
service demand information from a target device on net- 
work (SI 00). PC 1 then determines whether a detected 
target device address is roistered into connection con- 
trol Infonnation 79 of information memory domidn 76 
(SI 01). If PCI determines that the detected target de- 
vice address is not registered In connection control In- 
formation 79. then the connectkin Judging process 
moves to SI 02. On the other hand. Id PC 1 determines 
that the detected device address Is registered in the con- 
nection control infomiation 79, then the connection Juc^ 
ing process moves to SI 05. 

[0082] At S1 02, because the connection control infor- 
mation corresponding to the detected target device ad- 
dress Is not registered. PC 1 asks a user whether con- 
nection conditions and dlsconnecilon conditions are re- 
quired to be setup and registered, if a user answer "yes." 
PCI performs an appropriate setup/toglstratkin process 
{SI 03). if a user answer "no," then PC 1 does hot per- 
form the setup process (SI 04) and default connection/ 
disconnection conditions of network are associated with 
tho dctoctod target dovico and copied into connection 
control informatk>n 79. This process is performed so that 
the newly detected target devtee address is associated 
with at least standard connectton conditions. 
[0063] The process step performed at SI 03, Is ex- 
plained in further detail in Rgure 12. Rgure 1 2 illustrates 
an example of a condition set-up screen as displayed 



on LC021 of PCI . Keyboard 22 enables a user to kiput 
the necessary data. A user may optionally input a friend* 
ly name of the devtee as an entry in the condition setup 
object. A user may Indicate connection detecting condl- 

5 tion set-up items Including a number of times (N) of an 
Inquiry should Issue, an issue inten^al (Tl). and a detec- 
tion number for the maintenance time (Tn). A user may 
also indicate disconnectton detecting conditions setup 
hems Including a numt>er-of-times a connection request 

10 should Issue (M), an issue Intewal CT))« a detection 
number for a maintenance time (Tm). 
[0084] Further, the condition set-up screen enables a 
user to indicate an inquiry detection mode, whteh aDows 
the connection request detection inten/al to be fixed or 

t5 variable. In Bluetooth, a user may also dynamically vary 
an issue Intenral of the inquiry or connection request. 
When a user sets a variable Inquiry detection mode, 
thereby ghring priority to the detection number of the 
maintenance time of detection number-oi-tlmes, a host 

^ device may connect or disconnect a radU) link even 
when the number of Issued Inquiries fails to meet the 
predetermined level. Moreover, a user may give priority 
to the Inquiry detection mode ortheconnectton request 
mode by soiocUng a fixod state. When a usorcomplotos 

^5 the condition setup, a "Registration " button may be se- 
lected so that an address may be assigned to the pre- 
viously dete^ed target device. Furthermore, selecting 
tiie "Registration " button saves the condition setup in- 
formation In connection control Information 79. If a user 

30 select a "Cancellation" button, then processing Is ter- 
minated without saving the contents set up on the 
screen, it is further possible to change the setup items 
of any devices selecting a triangle marie in the right col- 
umn of the condition setup object field. This enables a 

35 user to select a detection device from a list of friendly 
names registered to each respective device In connec- 
tion control Infomrtation 79. 

[0065] Returning now to Rgure 9, at SI 05 the con- 
nection judging conditions based on the detected device 

40 address are read from connection control Information 
79, and the device discovery process continues based 
on the read conditions (SI 05). At step SI 06. the host 
device detects whether ttie number of times of inquiry 
is less than N. When the number of Inquiry detection is 

45 not less than N. the process returns to SI 05. Alternately, 
when the number of times of inquiry detectton reaches 
to the N times, it progress to the process of SI 07. At a 
time when the numt)er of times of Irtquiry detection Is 
less than N. processing progresses to S107. At S107. 

so the host loads information from service program 77 or 
driver software 78 in information memory area 76 that 
corresponds to tho sorvico information demanded from 
the detected device to temporary memory area 85. As 
a result, the host devtee may communicate with the de- 

55 tected device skle. By performing the above process, 
PC 1 i^revents the unexpected toading of sendee infor- 
mation when mobile telephone 2 enters a communica- 
tion area of PCI. Furthermore. PCI avoid an Increase 
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in communicRtlon loads with mobile telephone 2. 
[0066] Figure 1 0 shows a flow chart Illustration of the 
disconnectton Judging process. Connection manager 73 
of PC 1 monitors the connection state of a radio linic with 
mobile telephone 2, based on a notice from the Bliie* 
tooth driver 74 (S110). Connection manager 73 deter- 
mines whether the radio link has disconnected (S1 11). 
When the radio link has disconnected, connectton man- 
ager returns to S1 1 0 in order to continue monitoring the 
connection state of the radio link. If radio link disconnec- 
tion is detected, however, connection manager 73 
progresses to 8112. At 8112, sen^lce manager 72 Iden- 
tffles a device address for the disconnected link (8112), 
and connection manager 73 monitors a radio link con- 
nection state by reading out the disconnection judging 
condittons in connection control infonnatlon 79 associ- 
ated with the device address (8113). When the number 
of detected connectton request is less than M, connec- 
tion manager 73 returns to 8113 In order lo continue 
monitoring the connection state of the radio link. When 
the number becomes M times, the process progresses 
to a step 811 4. When the number of detected connec- 
tion request is less than M. connection manager 73 con- 
firms disconnection of the radio link, k>ocau80 no re- 
sponse was received from a target device. Service man- 
ger 72 unloads sendee information from temporary 
memory area 85 (S1 15). By performing this control. PC 
1 avoids unnecessary loading or unloading of opera- 
tions of the service infoimation, because connection 
manager 73 maintains a radto Hnk oonnectton if mobile 
telephone 2 sends a response within a predetermined 
time period. As shown in Rgure 8, even if. after a radio 
link \s established, mobile telephone 2 temporarily 
moves outside of a communication range of PC 1 , con- 
nection manager 73 will maintain a radio Hnk connection 
if mobile telephone 2 sends a response within a prede- 
tenmined time. Thus, PC 1 also avoid an increase of 
processor toads and can further avoid an increase of 
radto-communlcations load with mobile telephone 2. 
[0067] As explained above, embodiments consistent 
with the present inventton enable a user to flexibly setup 
the connection or disconnection Judgment conditions of 
the radio link state. As a result, It Is possible to Increase 
communications processing performance without in- 
creasing the processing toad of the host devtoe or the 
communication toad due to a target device. 
[0068] In the above emt)odlmenl, the connedton con- 
dltton and disconnection condition of the radio link state 
was detenmined based on the number of tinnes a con- 
nection request are isstied within a predetemntoed time. 
IHowever, it Is also possible to determine a radio Hnk 
stato based on an Intensity of a radio wavo. For exam- 
ple. In an embodiment of the present invention, a user 
may setup a power level of the radio wave. In other 
words, by gradually changing the power level pf the ra- 
dio wave, a user may define the detection range of PCI 
t)y the tMundaries 1 . 2. and 3, as shown in Pig. 8. Here, 
the radto wave detection range of the standard power 



level 2 Is limited to boundary 2. 
[0069] When mobile telephone 2 approaches PCI in 
a direcUon defined by locus A. If PC 1 performs devtoe 
detection at each stage from a boundary 1 (power level 

5 1) to a boundary 3 (power level 3). PC 1 loads servtoe 
information by determining whether mobile telephone 2 
desires to estabflsh a radto link connection lo PCI . On 
the other hand, when PC 1 does not detect a device be- 
tween to a t>oundary 1 (power level 1 ) and boundary 2 

to (power level 2). as shown by the direction traveled along 
tocus B, PC 1 does not toad the service information by 
determining that mobile telephone 2 has only temporar- 
ily came near to PCI. 

[0070] In another example, when mobile telephone 2 
travels in a direction away from PCI as shown by tocus 
C, PC 1 determines that mobile telephone 2 has inten- 
tionally separated from PCI . As a result. PC 1 discon- 
nects the radio Ibik. Moreover, sen/lce manager 72 un- 
loads the servtoe information from temporary memory 

so area 85. When mot>lle telephone 2 travels in a dbrectton 
away from PC 1 to a location outside of boundary 2 (lo- 
cus D). PC 1 detemilnes that the mobile telephone 2 
temporarily separated from PCI . As a result, PC 1 does 
not disconnect tho radio link. 

2s [0071] Although an embodiment has been disclosed 
that Includes the loadlng/untoading control of servtoe In- 
formation as It relates to PCI . It should be apparent that 
this process might also be applied to mobile telephone 
2. Moreover, It should be understood that this process 

so to not hmited to device such as PC and mobile tele- 
phone. But the toadingfuntoading of service information 
consistent with the present Invention may be applied to 
various other electrical devices having a radto resource 
that is exclusively used between a communication chan • 

35 nel and where a connection to controltod by inserting a 
communtoation channel into a control channel for the 
devices. 

[0072] As explained above, embodbnents consistent 
with the present Invention can prevent unnecessary 

^ toading and unloading of servtoe Information processes 
because it Is possible to flexibly set up the connectton 
Judgment conditions of the host device as they relate to 
the radio link. As a result, communication-processing 
performance is Improved without Increasing the 

43 processing load of the host device or the communtoation 
toad of host device with regards to a target device. 



Claims 

so 

1. A radio communteatton device on a network for 
communicating with a targot communication termi- 
nal on the network, comprising: 

55 a memory for storing service infonnation so that 

predetermined functtons can be performed 
over the network with the target communication 
terminal; 
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a Judging module for Judging whether predeter- 
mined connection conditions with the target 
communication terminal are satisfied by re- 
peating a target communication temnlnal dis- 
covery process before establishing radb com- s 
munlcations with another target communica- 
tion temninal; and 

a communication control module for executing 
the predetOTmined functions with the target 
communication tenfninal by reading service in- io 
fom^atlon associated with the target communi- 
cation terminal from the service information 
memory when the predetennlned connection 
conditions are satisfied. 

15 

2. A radio communication device on a network for 
communicating with a target communication termi- 
nal on the networtc, comprising: 

a service infomnation memory for storing serv- ^ 
Ice Information that corresponds to the target 
communication tenmlnal so that predetermined 
functions can be perfomnedwith the target com- 
munication terminal ovor tho network; 
a Judging module for Judging whether predeter* ss 
mined disconnectton discriminating conditions 
are satisfied k>y repealing a connection process 
with the target communication tenninal before 
disconnecting racfio communication with the 
targetcommunfcatlon tenmlnal; and so 
a communication control module for Invalidat- 
ing the predetermined functksns associated 
with the service Infomiation that conresponds to 
the target communication terminal and storing 
the service infonratlon memory when the dis- ^ 
connection discriminating oondittons are satis- 
fied. 

3. A radio communication devtee In a network for com- 
municating with a target communication tenmlnal In 40 
the network, comprising: 

a service Information memory for storing serv- 
ice informalbn so that predetennlned functions 
can be perfonmed with the target convnunica- 49 
lion terminal; and 

a communicaUon control module for communi- 
cating with the taiget conrununlcation terminal 
by using the service Information read out from 
the service information memory based on com- so 
munication controHIng information that defines 
discriminating conditions for ostabtisiiing a now 
connection with the target communiccUion ter- 
minal or disconnecting an existing connection 
with the target communication terminal. S5 

4. A communication devbe, comprising: 



a radio communteatton module for exchanging 
data with a target communteation temninal over 
a network; 

a service infomnatlon memory for storing serv- 
ice Information so that predetenmined functions 
can be perfomned with the target communica- 
tion tenminal; 

a communteatton oonUol infomnatlon designat- 
ing module for designating conditions for a 
newly established radio communication con- 
nection with the target communteatlon temiinal 
or for discriminating a disconnection of existing 
radio communicatten connection with the target 
communication tenmlnat; 
a memory for storing the designated communi- 
cation controlling Information by the communi- 
cation control infomiation designating module; 
and 

a communicaUon control module for determin- 
ing whether the radto communteation with the 
target communication temiinal is in a connec- 
tion status or in a disconnection status based 
on the stored communication controlling infor- 
mation stored In tho momory, and pcrfomiing 
communk^tion tii rough the radio communica- 
tion module by using service Information read 
from the service inf onmation memory In accord- 
ance wfth the discrimination. 

5. A radio communication device In a networic that ex- 
changes service Infonmatten with a target commu- 
nication terminal In the network for performing pre- 
determined functions, the radio communteation de- 
vice comprising: 

a senflce memory for storing the service infor- 
mation; 

a temporary memory for temporarily storing the 
service information used to establish commu- 
nlcattons with the target terminal; 
a first module for transferring the servtee Infor- 
mation from the service memory to the tempo- 
rary memory when a radio communicating con- 
nection for the target oonnmunicatlon tenmlnal 
has been established* and for transferring the 
service information from the temporary memo- 
ry to the service memory when the radio com- 
munteatk>n with the target communication ter- 
minal has been disconnected based on com- 
munication controlling Information used for dis- 
criminating between a nevrty established radio 
communication connection with tho target com- 
munication terminal and a disconnection of an 
existing radio communteation connection with 
the target communteation tenminal; and 
a radio communication control module for per- 
forming the predetermined functions with the 
target communication temninal when the serv* 
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Ice informntion stored in the temporary memo* 

ry. 

Acommunteation device, comprising: 

5 

a radio communication module for exchanging 
data with a target communication terminal 
through radio; 

a memory for storing service Inf omiati on so that 
predetermined functions can be performed with io 
the target communication termincU; 
a temporary memory for temporarily storing 
service Infonmation used in an established tar- 
get communication terminal for communica- 
tion; 15 
a designating module for designating commu- 
nication controlling information In order to de- 
fine conditions for discrfmlnating k»etween a 
newly established radio communication con- 
nection with the target communication terminal ^ 
or a disconnection of an existing radio commu- 
nication connection with the target communica- 
tion terminal; 

a memory for storing the communication con- 
trolling information designated by the deslgnat- 2S 
ing module; 

a discriminating module for determining a sta- 
tus of the radio communication connection with 
a target communication temiinal is a connec- 
tion status or a disconnection status based on 3o 
the communication controlling information in 
the communication controBIng Infonnatlon 
memory, and transferring ttie service infomia- 
tlon from the service memory to the temporary 
memory mechanism when the status of the ra- 3S 
dio communication connection with the target 
communication terminal is the connection sta- 
tus, and transferring the service information 
from the temporary memory when the status of 
the racfio communication connection with the 40 
target communication terminal is the discon- 
nection status: and 

a radio convnunication control module for per- 
fonnlng the predetemiined functions with the 
target communication terminal when the serv- 
Ice Infomiation Is stored In the temporary menrv 
ory. 

The communication device according to one of 
claims 3 to 6, wherein: so 

the communication controlling Infonmation in- 
cludes connection discriminating conditions 
based on the number of times a detecting cohd- 
mand for detecting the target communication 55 
terminal issues during a predetemilned period 
and disconnection discriminating conditions 
based on the rujmber of times a confinming 



command for confirming the connection to the 
target communication terminal Issues during 
the predetenmined period. 

8. The communication device according to one of 
claims 3 to 6, wherein: 

the communication controlling Information In- 
cludes connection and disconnection discrimi- 
nating conditions that define a variation status 
of the connmunication connection for Indicating 
a communication connection or a disconnec- 
tion to the target terminal, the variation status 
is designated based on a power level of radio 
waves measured within the predetermined pe- 
riod. 

9. A method for controlling a communication device 
that exchanges data with a target communication 
terminal over a radio nehwork when establtshlng a 
new radio communication connection between the 
communication device and a target communication 
terminal, the communication device having a mem- 
ory for storing various typos of data» tiio method 
comprising; 

Judging whether predetemr^ned connection dis- 
criminating conditions are satisfied by repeat- 
ing a target communication terminal discovery 
process before perfomting the predetermined 
functions; and 

performing the predetemnined functions 
through the radb communication connection 
by extracting required sen/Ice Infomiation from 
memory to periomi the predetemilned func- 
tions between the communication device and 
the target communication terminal, the required 
service information is stored in the memory by 
executing the predetermined functions with the 
target communication when the predetermined 
connection conditions are satisfied. 

10. A method for controlling a communicatton device 
that exchanges data with a target corrvnunlcatlon 
terminal over a networic. when disconnecting a ra- 
dio communication connection established be- 
tween the communication device and a target com- 
munication terminal, the communication device 
having a memory for storing various types of data, 
the method comprising: 

Judging whether disconnection conditions arc 
satisfied by repeating a target communication 
terminal connection process; and 
invalidating the predetemnined functions corre- 
sponding to executed service Infomiatton that 
is stored in the memory so that the predeter- 
mined functions between the communication 
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device and the target communication terminal on a discrimination result, 

can be performed when the disconnectton dis- 
criminating conditions are satisfied. 



11. A method for controlling a communlcatfon device 9 
that exchanges data with a target communication 
terminal over a network, the communication device 
having a memory for storing various types of data, 
the method, comprising: 

10 

Judging whether a radio communication con- 
nection between the communication device 
and a target communbationtenminal is in a con- 
nection status or In a disconnection status, 
based on communication controlling Infomna- is 
tion that defines conditions for discriminating 
between a new radio communication connec- 
tion established between the communication 
device and a new largelcommunicaUon termi- 
nal, or a disconnection of radio commu nication ^ 
connection established between the communi- 
cation device and tiie target communication ter- 
minal, and 

pcrfomning radio communication with tiio target 
communication tennlnal by using sen/ice infer- ss 
mation that executes the predetermined func- 
tions between the communication device and 
the target communication temfi. the sen/Ice in- 
fomiatlon being stored In the memory baaed on 
a cBscrimlnation result 30 



12. A method for controlling a communication device 
that exchanges data with a target communication 
temiinal overa networlc» the communication device 
having a memory for storing various types of data, ss 
the method comprising: 

storing, in memory, designated communication 
control bifonmatlon that defines discriminating 
concHtions for discriminating between estab- 40 
iishing a new connection between the commu- 
nication device and a target communication ter* 
minal, or disconnection a racflo communication 
connection established between the communi- 
catton device andthetarget communication ter- 
minal; 

Judging whether the radio communicaUon con- 
nection between the corranunlcation device 
and the target communieation terminal is In a 
connection state or in a disconnection based so 
on the designated communication control infor- 
mation; and 

perfomilng racfio communication to the target 
communication tenninal by using sen/Ice infor- 
mation that executes the predetermined func- ss 
tions between the communication device and 
the taigel conrununication temiinai, the sen/ice 
information being stored in the memory based 
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